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-MHoropa30BbiM KocMUMecKMM annapaT 

W3o6pereHi/ie othocwtch k KocMi/mecKofi 06nacTj/i T-exHWKM, a 
wwieHHO, k MhtoropaaoBbtM kocmmmgckmm annapaTawi <KA). 

UseecTHbi KOCMvmecxvie annaparbi (KA), HMeiomne <$opMy 
yceneHHoro KOHyca. flpuwiepowi TaKoro KA mo>k€T -cfiy^KHTb nepebiPi 
ai^epuxaHCKUM KocMUMecKMM Kopa15jib "(KK) «MepKypnw» (<^wr. 1) [1]. C Tex 
■nop npwHRTO Ha3bisaTb noAo6Hbie KOHCTpyKUwyi KancyribHoro Tuna, nocne 
cxofla c op6wTb| 3Ta Kaficyna, BbinonHeHKaa *b ^opwie yGeneHHOPo KOHyca, 
neTMT liiMpoKow VijacTbio BnepeA, npw otom Kpymbis* hooobow 
Tenno3aii4MTH.biPi 3«paH afcepwHecKofi cfcopwibi, 3aKpbiBaioLLinM LuwpoKyio 
«=sacTb KA, Mp>KeT OTCTpenweaTbca nocne TopMoweHMfl b aTMOc4)epe. V KK 
«MepKypwM» jio&obom TennosaLMWTHbiw aKpaH oTCT-penMBancn, ho 

nOflHOCTblO M€ OTAenflflCfl, a BblTflrWBan -COTOBblfi aMOpTM3aTop, 

-CMflrMasujviM yAap npn npnaoAHeHnn. y Kocwu/mecKoro Kopa&vi (KK) 

<«COK)3» flOOOBOM 3K<paM -OTCTPeflMBaeT«Cfl flOriHOCTbKJ, y KK «fl>KeMMHVI» M 

«AnonfK>H» jiooobom 3KpaH He OTAe/ianca GoeoeM {2]. 

*t>opMa m KOH<$wrypai4Ym KA (Kancynbi) b ewfte yce^eHHoro 
KOHyca, neTflU4ero ujwpoKow Macxbio «nepeA m aaKObiTOM rksooebiM 
Ten/TosaLMMTHbiM SKpaHOM, fJBJiseTcn paisivioHafibHOM "Tio-pflAy ^axropoB, B 
MacTHoCTw: 



- o-mMMaeTca c 6naronpi/iflTHbiM pacnpeAeneHwewi Tennosbix 
noTOKoe -no cpaBHeHwio, Hanpi/iwiep, co afcepoM i/ini/i c KOHycoM, 
neTfliuMM 3aocTpeHMOM nacTbKD anepefl; <fcaicn/iHecKM, noooBOw 
3KpaH MFpaeT porib paoceKaTena aTwioo^epbi (wake shield), 
o6pa3y« yflapHyio BOfiHy<4>nr. 2); 

- npi/i onpeAeneHHbix ycnoBwax (npw noneTe c yrnowi araKw) KA 
(Kancyna) o6naAaeT aapoAMHaMvmecKHM KaMecrBOM; 

- npn HanuMMM yrna aTaKM Kancyna ynpaBnae-rca npw cnycne b 

aTMOC<^epe npVI GBepX3ByKOBblX CKOpOCTHX 3a CMeT <pa3BOpOTOB 

no KpeHy, Tpeoyromwx Het5onbUji/ix ynpaBnaioiuwx MOMeHTOB; 

- wwieeT xopomee o6"beMHoe 3anonHeHne m BHyrpeHHioK) 
KowinoHOBKy; 

- xopoiuo KOWinoHyeTcn Ha paKeTe-HOCi/rrene (PH), BnwcbisaHCb a 
o6TeKaewiyK> ronoBHyw «*acrb; 

- MafipaBneHvie neperpy30K OnaronpvmTHO flna aKwnawa KaK Ha 
yMacTKe BbisefleHvifl naopowTy (Ha PH), TaK yt -npw TopMO>KeHMi/i b 
aTMoe4>epe, a TaioKe npn npyiseMneHMi/i. 

OnbiT oo3AaHHfi aMepuKancKHX kocmmmcckhx Kopaoneft «MepKypwi&» 
w «fl>KeMMHH» {3] noKa3an, mto HapywHaa OoonoHKa Kopnyca Kancynbi 
Mo>KeT -5biTb Bbino/iweHa wi TennocTOMKMx MeTannviMecKwx cnnasos; 
Kancyna nocne so3Bpau^Hvifl «c -opowT-bi octsbicsk npyiroAHow flnn 
nosTopHoro wcnonb30BaHMfl. 3to ©bino noATsepxcfleHO na npaKTUKe a 
nonere «fl>KeMMHM-2»; ero Kancyny ycneuiHO vicnonbSOBann «Topoftipa3 & 



1966r no nporpawiwie MOL {npoexr op6t4TaribHofi craHLivm, no3AHee 
aaKpbiTOw) {4]. 

HeAOCTaTKOM KA Kancy/ibHoro Tuna aermeTCH HeoojibUda* Beni/iMMHa 
noA"b€MHoft cwjibi, T-aK Ha3HaaeMoe wianoe aapoAMHaMi/mecKoe KaMecroo 
(oTHOuieHwe noATbewiHOM cunbi k ndSoBOMy conpoTi/iBneHwo). 3tot 

KeAOCTaTOK npORBJIfleTCfl fipW 603BpaU4€HMM O OpOWTbl Ha 06OHX 

ocHOBHbix yMacTKax noneTa: fipi/i TopiwoweHMw b aTMOC<t>epe w, ocooeHHO, 
npw fipM3eMneHMM. 6 nepeowi -cny^ae sto npusoAWT k o rpa h wh<b h h bi m 

a03MO>KHOCTflM B M3CTM "OOKOBOrO MaHeBpa.BO BTODOM - K .H€B03MO>KHOCTI/1 

nocaAKM «no-GaMO/ieTHOMy», Ha B3neTHO-nocaAOMHyio nonocy (Bfin). «B 
pe3y/ibTaTe,-BGe KA xancynbHoro Tuna npM3eMfianvicb Ha napai±iK>Tax. 

flrm nocaAKM Ha BTin h6o6xoammo -ooeoneHMTb AOCTaTOMHO 
6o/ibUJce aapoA^HaMMMecKoe KanecTBO. 

HweHHO no STofi npuMvine npw co3AaHMM MHoropa30Boro KK «Cnewc 
UJaTTn» (cfwir. 3) owna swopana KpbinaTaa KOHcfcwrypauwfl c 
AejibTOBMAHbiM KpbinoM, ooecnem/iBatomafl ^onwuyK) ycTOWMUBOCTb i/i 
6oribLUoii -60KOBOM wiaHesp no cpaBHeHnw c ApyrwMW <fcopMaMM Kpbinbee 
[5]. Ochoshom 3aAaMew *6bino ooecneMMT-b nocaAKy «op6nT€pa» 
(so3Bpau4aeMoro Ha 3eMnio anewieHTa KocMi/mscKofi Tpa HcnopTHO m 
cucTewibi «ORewc 4Uarm») Ha BUH 3a CMeT .oonbuioro 
a3poAMHaMHMecKoro Kaviecraa KaK npw osepxsByKOSbix CKopocTax {flJifl 

B03MOJKHOCTM -OOJlbUJOfO 'OOKOSOFO MaHeBpa), TaK 1/1 flpM ft03eyKO8blX 

CKopocmx (npw 3axoA« na nocaAxy -m npvi npviseMfleHMvi). 



MwieeTCfl -cyinecTaeHHoe npoTMBopeHwe Me>mv JKenaTenbHbiMH 
(fcopMaiwi KK Ha -pa3/iMHHbix ynacTKax none-ra: npw abieoAe Ha opOMTy Ha 
paK€T€-HocMTene (PH), npn cnycice a aTMoafcepe m npw npusawineHMM. 
ripw mnep3ByKoeux CKopocTax (oco6eHHO npw ^onbtui/ix Hucnax Maxa) 
KpbinaTan (^opwia, xoth m o6ecne4WBaeT -oo/ibujoii 6okoboi& wianeep, b 
LjenoM, He -paunoHanbHa, b MacTHOcTw, oneHb <6oribUJwe nosepXHOcTM KA 
Hy>KflaK)TCfl a >cneL4wajibHow Tenno3aii4WTe. flononHi/rrenbHoe T-peSoaaHi/te 
-no MHoropa30BOwiy Mcnojib30saHMK) npneoAMT k yrawerieHMio 
■penno3auiMTbi (es cyMMapnaH wacca y «op6wTepa» «Cnewc •LUaTma» 
oocTaanj^T okojio 9 tohh) m ycno>KHeHHio ee KOHtjDW"ypai4MM, KOHCTpyioii/iw 
m TexHonorMM. KowinoHOBKa TaKoro KopaoTifl Ha PH TaioKe 3aT«pyflHeHa. 

OcHOBHbie HeflocTaTKM KpbinbeB flnn KocwivisecKOPO Kopai6n« 
npoaarmioTcn Taioke BcneAyioii4eM. 

Upw abiBOAe Ha op6MTy Kpbinbfl co3AaioT cepbe3Hbie npo6neMbi, 
•GBJ?3aHHbie c ^SesonacHocTbio. TaK Kpbinbfl «op5MTepa» «Cfiewc UJaTTna» 
noABep>K€Hbi onacHOCTM -nospoKAe h Ma fipw .-«3Jiere m -npw cnycKe, mto, b 
KOHLte KOH140B, npnaeno k rw6enn «Konyiy/i6Mi/i» a •pe3ynbTa , pe 
noBpe>K3eHMfl kpomkm Kpbina oSjiomkom Tjenno3au4MTbi, oraanMBLUMMCfl ot 
HaBecHoro s6a xa *PH . 

nocne cxoAa c <op6vnbi, npn TopMoaceMMM a aTMoe<£epe KpbifiaTbiM 

<«Op6nT€p» «BblHy»^eH» nBTeTb HM>KH€M MaCTbK) 43K)3ena>Ka («6pKDXOM») 

BnepeA -c tbm, HTd6bi visoewaTb, npe^e Beer©; nepeppeBa nocKa, kpomok 
Kpbinb'ea to cTatwrivisaTopa. 



Kpowie Toro b TaKOM KOH<fcnrypaMHM npn TopMo>KeHMM b aTMoc4>epe 
«op6wrep» HBnfieTCfl nnoxo ynpaaiifleMbiM jieTareribHbiM annapaTOM, 
mm€K)U4vim HeSojibinoM 3anac ycTOMMMBOCTM, b p€3ynbTaTe Hero oh oneHb 
MyscTaviTeneH k noapewAeHi/mwi. 3to tomb nponai/wiocb, «s MacTHOCTW, npu 
nocneflHeM noneT-e «KonyM6nn». 

T«nno3au4ViTa «op6wTepa» peani/raoaaHa e suae oneunajTbHbix 
wiaToa w nnuiTOK, 3aKpbiaaK>tunx Becb Kopnyc m satywiiiarofcLiMX *ero -ot 
neperpeaa. 3tm nnwTKw, o6u4ee MMCrio KOTopbix npeabiiuaeT 27 000, 1/1 
6onbwaa MacTb KOTopbix npMKnewBaioTcn k Kopnycy, a nexiOM MMeioT 
6onbUjyK) wiaccy, floporn, HeTexHOJion/mHbi, n, KpoMe toto, mx KOHTponb a 
noneTe w npvi wiaMcnojieTHOM o6c/iy>KMeaHMM saTpyAHMTeneH n^n^T^jieH. 

HanpaaneHMe nepeipy30K, ftawcTayioini/ix Ha 3Ki4na>K «Crtefic 
UJaTTna», npi/i B3neTe Ha PH m cnycKe -pasjii/iMHO, mto Bbi3biaaeT 

flonon H MT*efl bHbie =OCJTO>KH©H M . 

MsBecTHbi TaiOKe KA b BMAe Hecymero Kopnyca -c h a ktio hhw mm 
CTa6vjnn3aTopaMM <4>Hr. A). Taxaa ^x>pwia annapaTa -paccMaTpusa/iaob a 
KanacTBe *apnaHTa Ha paHHew CTaAwvi *pa3pafx>TKM «Cnetic -LUaTma>> (5]. 
KA c HecytuwM KopnycoM vnweioT wieHbUJwe ra^apwTbi, donaAaioT Hennoxoii 
yCTOMMWeOCTblO n -cpeAHviM ^asppAviHaMMMecKMM j^ecraoM, Taiowe 
o6ecneMM8a»ou4MM MaHeapwpoBaHi/ie a aTMoo<£epe m nocaAKy HaSfin. 

"OflHaKO M 3TVIM KOHCTpyKMMflM TaiOKe npWCyiiJM Te >K8 OCHOBHbl© 

HeAQCTaTKM, KOTopbie oTMeMSHbi fl/ui «Cflewc iUaTTna». 
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flxia yMeHbiiieHMfl ra6apMT0B na/iy6Hbix cawioneToe pjm ae^aHocyeB 
mnpoKO npi/iMeHHTca CKnaAwaaioiMWecfl KpbiJibJi. C neribio o6nerMeHMfl 
Tenno3au4ViTbi KA npvi fi03Bpau4eHi/in c op6MTbi (npw TopwioKeHMM « 
aTMoexfrepe) «6bino TaiOKe npefl^o>KeHO npuwieHMTb CKnaAweaHDLHwecfl 
Kpbinbfl {5]. TaKofi noAXOA, a nacTHocTM, npeBpau^an annapaT c HecyuiMM 

KOpnyCOM M HaKJTOHHblMM «CTa6MJ1M3aTOpaMM B KpblJiaTyK) KOHCTpyK^MK) 

(4>wr. 5). 3tot KA npwHMMaeTcn 3a npoTOTMn M3C>6peTeHwa. 

OflHaKO npaKTvmecKoro npi/iMeHeHi/ia Mflen co CKfiaAbisaHweM 
Kpbifibes m CTa6wnn3aTopoB AJi* B03spaii4aeMbix Ha 3eMnio KA ne 
nonyHMJiH ssnAy mx weAOCTaroMHOM 3<fc4>eKTWBHOCTi/i <6e3 
AOnOJIHMTBJIbHblX Meponpnyrrnii. 

3aAaMew i/i3o6peT6HMa flsrmeTCJR OAHOBpewieHHoe odecneneHwe kbk 
AocraTOMHo -6onbLuoro aspoAWHaMi/mecKoro KanecTBa, TaK m 
3au4MU4eHHocTM KA ot aapoAHHaMMHecKMx m TennoBbix Harpy30K fipi/i 
t6pmo>k€hmm a aTMoctfcepe npw 6onwiiMx GBepx3syKOBbix CKopocTflx npw 
m m h m Manb Hbix MaccoBbix m MaTepviaribHbix 3aTpaTax, BKnioHa* 3aTpaTbi 
Ha Me>KnoneTHoe-d6cny>KMBaHMe. 

nocTasneHHas 3aAaMa -peujaejcn tcm, mto y MHoropasoBoro KA, 
coAepwaubtero Kopnyc c KpbifibsiMM m/mjim <rra6nriM3aTopaMM Ha ropue 
XBocToeoM MacTM Kopnyca ycTaHoe/ieH no6oBow TefinosaLUMTHbiw 3KpaH, 
3a«pbisaK)U4MM T-opeq Kopnyca c KpbinbflMvi n/nnw <:Ta6nnw3aTopaMM npn 
Topwo>K€H*iM >s aTMOc<£epe, npw 3tom «pacKpbisaiou4*iecn Kpbinba m/mjim 
CTa6nnM3aTopw cHaQweHbi wiesxa h M3Ma m m -OTKpbiTvw c Menbio ooKpau4eHnn 



rat5apwTOB KAw.e nepeyto owepeAb, Jiot5oBOfo Tenno3au4MTHoro 3KpaHa. 

OTA€J]fleMb)H JIP6OBOM Tenfl03aU4MTHblM 3Kp3H, 3aKpblBaK)U4MM 

•CKnaAbieaiOLUMecfl Kpbinb* m/mjim cTa6MJiM3aTopbi w ^pyrwe 3fieM€HTbi 
Kopnyca, -BbinoriHaeTCsi osajibHOM ^jopwibi -a npoeKqww Ha rmocKocTb, 
nepneHAWKyriflpriyio -npoAOJibHOM ocvi, Hanpuwiep, a <£opMe annunca. B 
3tom -cnyHae raSapwTbi no6osoro 3KpaHa m ero Bee ywieHbiuaiOTCfl, -a KA 
wio>KeT npno6pecTM AononHMTeribHoe aspoAHHaMMMecKoe Ka^cTBO. 

^SoKoebie noBepxHOCTM Kopnyca KA armapaTa c jiot>osbiM 
Tenno3au4uiTHbiM SKpaHOM TaioKe noAeepweHbi aspoAHHaMUMecKUM 
Hanpy3KaM, -BKnioMafl TennoBbie, xoth m cytuecTeeHHO MSHee 
MHTeHCVfflHbiM, MCM Harpy3KM Ha JIO60BOM TeflJ103aU4MTHblM 3KpaH. C 
qenbio fipMAaHM* Kopnycy Heo6xc-AMMbix aspoAMHawiMMecKMX ^fcopwi Ha 
3tom yMacTKe nonera npeAnaraeTcn npMMeHMTb AononHwrenbHbie 
a3poAMHaMMMecKMe ihmtkm mjim ofrreKaTejiM. AspoAMHaMMHecKwe immtkm, 
TaioKe KaK fojiobhom Tenno3au4MTHbiw SKpaH, oTAenaeTCfi fiepeA 

pa3BepTblBaHM€M KpbJJTbeB H/WJIM CTat5MJlM3aTOpOB. 

3tm 414MTKM (mjim -otneKaTe/ib) o5ecneMMBa»OT TaioKe 
AonojiHMTC/ibHyK) satuMTy KaK Ha sT-ane cnycKa, TaK m -npM -Bbieo#e Ha 
op6MTy Ha *PH; -a 3tom cnyMae AonoriHMTenbHbiM o6TeKaTenb Ha "PH He 
T«pe6yeTCH. 

Havfoonee nposepeHHbiMM m McnbrraHHbiMM Ha npaKTMKe flB/wjOTCfi 
KA c KpyrnbiM jio6o8biM Tefino3au4MTHbiM SKpanowi ccjDepMMec ko m -^>opMt>i 
m Kopnyeow, e ktuoh a iou^m m ceKywM b -^opwe npaBM/ibHoro y-ceseHHoro 
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KOHyca. rioaTOMy npnewinewiow aBfmeTCH TaKaa KOH^)Mrypai4nn 
aapoAMHawiMHecKvix ihmtkob, KOTopwe b uenoM ot>pa3yioT o6T«KaTenb 
KOHMwecKow (fcopwibi. t3 otimeM cnynae o&reKaTe/Tb MO>KeT6biTb BbinoflHeH 
e^onee cjiokhom KOH^urypauuM, Miyieiou4eMX)BanbHyio-^x)pMy. 

TaKMM <*6pa30M, yygaeTCfl ycrpaHwrb yKa3aHHbie Bbiwe HeaocTaTKi/i m 
Mcnonb3oaaTb npei/iMyu^ecTBa o6owx BapnaHTOB B03Bpau4aeMbix Ha 
3eMnio KocwiMMecKHX annapaxos (KancynbHoro m KpbmaToro). B Lienowi, 
npeAnaraeTCJi KA, 3au4nu4eHHbiM npn Topwo>KeHMM a aTwioc^epe npn 
fMrrep3ByKosbix CKopocrsx <fipn 6onbiiJMX Mwcnax Maxa) m 
Tipvip6peTaK)Li4MM flOCTaTOMHO 6ojibiiioe aspoAViHaiviMHecKoe KaMeeTBO 
nocne pa3eepTbiBaHwn cTaCkinwsaTopoB Wnnw KpbinbeB; a sto kbk pa3 m 
o6ecneMMBaeT flonoriHMTenbHOS MaHespupoBaHwe m nnam/ipoBaHMe npn 
nocaAKe HaBnfl. 

fl/iou4aAb t5oKOBbix noBepxHocTew KA, BKniOMaa KpbiribH m 
cTa^wfiM3aTopbi, npeebiiuaeT nnoiMaAb Tenno3au4MTHoro SKpaHa, nosTOiwy 
wiacca T-enno3au4MTbi jio6obopo 3KpaHa MeHbiue Tenno3aii4HTbi :6oK08bix 
fioBepxHocTjew. flononHMTejibHyK) Becoeyio skohommjo Mo>KeT gaTb 
npuMeHeHwe Ann no6osoro U4HTa Tenno3au4MTbi aSrmuvioHHoro Ti/ma. 

© npeAJIOKeHHOM l/l3<S6peT€HI/H/l t TaK KaK *B SMaMeHMTOM ■ 

M3o6peTe hum SuHrepa - * ero MawwHe, wbtomew yiuKOM *nepefl) 
KOCMMHecKviM annapaT fieTMT npw topmo>k6hmm jb aTNioccJyepe xboctom 
BnepeA- SnaroAapn ST-owiy AociwaeTCfl -cyu4ecTBeMHbiM sct^JeKT: Kopnyc 
KOCMMMecKoro annapaTa OKasbtsaeTca 3au4t4U4enHb*M ot pcHOBHbix 



aspoAMHaMvmecKMX w TennoBbix Harpy30K. S pesynbTaTe, ocHOBHaa 
Hapy>KHafl o6o.noMKa Kopnyca KOCMMMecKoro annapaTa wioweT "©tiTb 
BbinonHeHa W3 Ten/iocTofiKi/ix cnnaeoa, He Tpe6yK>U4MX Aononni/iTenbHoii 
Tenno3amviTbi a awfle HeTexHonorvwHbix nnwTOK. TaKaa KOHCTpyKuvm 
OT/iMHaeTCJi 6onbUJew npocTOTcm, b tom nucne, b nacTM wHcneiajMM n 
o6cny>Kvi8aHM5i, m b to me -spewm, o6eoneHMBaeT MHoropa30Boe 
ncnonb30saHne. 

KaK OTWjeHa/iocb, viftew cKJiaAbiBaHeia CTa6nnM3aTopoB 1/1 KpbinbeB ao 
cvix nop He "6bixiM -peann30BaHbi Ha KOCMi/mecKWx Kopa6fiflx SBMAy 
HeAOCTaTOHHoCi a4)<fceKTi/iBHOCTn 6e3 AononHMTenbHbix wieponpujiTMM. 
CKnaAbiaaHMe ewcTynaioLMMx sneMeHT-oa KOHCTpyKunn cymecTBeHHo 
yeennMnaaeT 3<$4>eKTweHOCTb KOMnoHosKM TontKO a ooMeTaHnw c mx 
3amwTOM ot aapoAHHawiviMecKvix vi Ten/iosbix nanpysoK npvi noiwomvi 
Jioooaoro TenfX)3au4MTHoro aKpana. 

CxnaAbieaHne KObmbea, OTa6n/iM3aTopoB w APynx BbiCTyfiaK)U4i/ix 
snewieHTOB KOHCTpyK44HM He TonbKO yMenbiuaeT ra6apnTbi KA TaKMM 
o6pa30M, HTo6bi ohvi oKa3ajincb 3a no6o8biM aKpaHOM, ho m -pa3Mepbi 
carworo no6osoro Tenno3au4HTHoro 3«paHa, a raiotce ynymuaeT 

KOMflOHOBOMHbie VI APyrne XapaKTepMCTMKM. C 3TOM l^eflbK) KpblJIbJR 

CHa6>KeHbi wiexaHM3MaMM pasaepT-biBaHwa. y annapaTa c Hecymww 
KopnyooM cKnaAHbiMM ebino/ineHbi Ha«noHHbie cra6MJii/i3aTopbi, KOTopwe 
TaioKe CHa6>KeHbi MexaHM3MaMnpa36epTbiBaHHfl. 
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Ha 4>wr. 6, 7, 8, "9, 10, 11, 12 m 13 npeACTaB/ieHbi GOOTBeTCT-seHHO 
KpbinaTbje KAw KAc HecyuLjuM Kopnycowi (co CTa6miM3aTopaMi/i) comacHO 
flaHHOMy M3o6peTeHMK), me: 

1 - Kopnyc KA 

2 - Kpbinbfl 

3 -CT-a6MnM3aTopbi 

4 - OTCTpe/lMBaeMblft JIOOOBOM Ten/103ail4MTHblM SKpaH 

5 - M€XaHH3M pa3B©pTblBaHMJ1 KpblJTbeB 

■6 - M€XaHM3Mpa3BepTblBaHMJR CTa6wnn3aTopoB 

7 - aspoflMHaMMMeCKwe 1141/iTKM 

Ha <$ur. 6 npeACT-aBneH KpbmaTbift KA, Kpbinbfl 2 KOT-oporo 
cno>weHbi npw -BbiBOAe Ha op5viTy \a bo Bpewia op6ntanbHoro noneTa, a 
TaioKe -npn -cxofle c op6MTbi m npi/i TopMO>KeHMn b aTwioccfrepe. XBOCTOBaa 
nacTb Kopnyca 1 eMecTe -co cnoweHHbiMM KpbmbflMi/i 2 m BepTHKanbHbiM 
<rra6i/mn3a-ropoM 3 3au4MU4eHa oTAenaeMbiM no6oebiM Tenno3au4HTHbiM 
3KpaH0M 4, KOTopbiCi wMeei, Hanpi/iwiep, Kpyrnyio 4>opMy e tipoeKuwM Ha 
finocKOCTb, nepneHAMKynflpnyK) npoAO/ibHOM ocm; SKpaH OTftermeTCH 
•nocne TopMOKeHwn -b aTiwoafcepe, a KpbiJibH 2 pa3BopaMneaioTcsi npw 
fiOMomn wexaHM3Ma 5. 

Ha«t>wr. 7 npeACTaBjieH KA c HecymMM KopnycoM, CTa6nnn3aTopbi 
3 KOToporo cno>KeHbi npw -sbisoAe na -op6wTy i/i bo Bpewifl -op6i/nranbHoro 
noneTa, a TaioKe npn cxoAe c opSMTbi w npn Topiwoxre h m m <b aTMoc<£epe. 
XBocTOBaa MacT=b Kopnyca 1 eA/iecre co cnp>KeHHbiMM cTa6MJiw3aTopaMii 
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3ainMineHa OTAenaeMbiwi noooBbiM Tenno3au4MTHbiM aKpaHOM 4, KOTOpbift 
wwieeT, HanpuMep, Kpymyio (fcopwiy a npoeKqi/iM Ha nnocKOCTb, 
nepneHAMKynnpHyio npoAonbHow ocm; 3KpaH oTA«naeTCfi nocne 
Topwio>KeHi4fl a aTM0c4>epe, a cTa6wnw3aTopbi 3 pa3Bopa4MaaK>TCfl npw 
no mo 11411 MexaHM3Ma 6. 

Ha 4>nr. 8 npeflCTaeneH icpbinaTbift KA, Kpwnbfl 2 KOToporo 
cno>KSHbi npw -BbisoAe Ha op6i/iTy m bo «peww opOMTanbHoro noneTa, a 
Taione npw cxofle c op6yiTbi n npi/i TopwiOKeHMW b aTMOc4>epe. XBOcroBaa 
HacTb Kopnyca 1 -BMecTe c KpbinbHMM 2 m BepTMKanbHbiM oTa6wnM3aTopoM 
3 3autMLLieHa oT^ennewibiM noooBbiM Tenno3au4MTHbiM aKpaHOM 4, 
KOTopbift wwieeT oBanbHyKD 4>opMy b npoeKHMM Ha nnocKOCTb, 
-nepneHAMKyjiyipHyio npoAonbHOM ocm; aicpaH OTAenneTcn nocne 
Topiv/io>KeHMfl e aTMoafcepe, a Kpwnba 2 pa3BopaMHBaioTCfi npw «noMOU4M 
MexaHM3Ma 5. 

Hajfcwr. 9 npeACTasneH KA c HecyujuM KopnycoM, cTa6wni/i3aTopbi 
3 KOToporo cno>KeHbi npw BbisoAe Ha op6i/rry m-bo *pewm op6i/iTanbHOFO 
noneTa, a Taose npi/i cxoAe c op6nTbi w npw Topwio>KeHMM b aTMoo<£epe. 
XBocToean nacTb Kopnyca 1 BMecTe co cTaownwsaTopaMM 3au4MLneHa 

OTAen^eMblM JTOOOBblM TefinOSaUlMTWblM SKpaHOM 4, KOTOPblM VIM&&T 

OBanbHyio 4>opMy -e npoeKLim/i Ha nnocKOCTb, nepneHAHKyrmpHyio 
npoAOnbHOMOCM; aKpaH OTAenneTCfl nocne Top mo>k€ h n b aTMoe<£epe, a 
cTa5nnn3aTopbi 3 pasfiopaMvreaioTCfl rvpvi noMOtqn MexaHM3Ma 6. 
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Ha dpwr. 10 npeACTaBnen KpbMiaTbift KA, Kpbinbfl 2 KOToporo 
cno>KeHbi npn «bieofle Ma opt5wTy w eo -speMfl op6i/iTanbHoro nonera, a 
TaioKe npw cxoAe o op6MTbi i/i npn TopMO>KeHMM a aTMoecfrepe. XBOCTOBaa 
qacTb Kopnyca 1 BMecre-c K-pbiJibfiMi/i 2 w OT36wnM3aTopoM 3 3aii4WU4eHa 
He tonbKO OTAenjreMbiM nooosbiM Tenno3amnTHbiM aKpaHOM 4, a TaioKe 
aapoAMHaMMHecKMMM miiTKaMM 7, KOTopbie oTAennioTCfl nocne 
Topwio>KeHMfl « aTMOc<£epe, a Kpbinbn 2. pa3aopaMweaioTCfl npw noMomw 
MexaHM3wia 5. 

Ha -<£i/ir. 11 npeftCTaeneH KA c HecymuM nopnycoM, 
CTatJmiwsaTopbi 3 KOToporo -cnoweHbi npvi Bbieofle Ha op6my bo -BpeMfl 
opOMTa/ibHoro noneTa, a TaioKe npn cxoAe copoMTbi m npw TopMOKeHwn b 
-aTMoe<£epe. XBOCTosan nacTb Kopnyca 1 awecTe co cTaownii3aTopaMH 3 
3au4wmeHa He TonbKO oTAenaeMbiM noooBbiM Tenno3au4MTHbiM sKpanoM 4, 
a TatoKe aapoAMHaMUHecKMMn muTKaMM 7, KOTopbie oTAenfiiOTCfl oocne 
TopMOJKeHwyi * aTMOc4>epe, a cTa6Mnw3aTopbi 3 ^pa3eopaHneaioT'CJi npn 
•noMOU4M iwexaHM3Ma 6. 

AapoAMHaMimecKne 414mtki/i mo>kho Taione -npviMeHMTb KA, 
xeocroeafi MacTb Kopnyca Koropbix -BwiecTe go cTa6nnn3aTopaMn m 
Kpbinb^Mvi 3aii4MU4eHa nodosbiM Tenno3au4ViTHbiM sxpaHOM, <MMetou4i/iM 
oBanbHyio <fc>opMy e npoeKLjuw na nnocKoexb, tiepneHAHKynapHyK) 
cipoAOfibHOM oci/i. -Ha °<$vir. 12 npeACTasneH KA c HecyuiUM Kopnycowi, 
^TaoMJiMsaTopbi 3 KOToporo ono>KeHbi npn -sbiBOAe Ha op6wTy -bo Bpeww 
op6MTanbHoro floneTa, a TaioKe npwoxoAe oopoyiTbi vi now Top MO>Ke.H v\ m a 
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aTWK>c$epe. XBOcxoBafl MacTb Kopnyca 1 BMecre co CTa6wii/i3aTopaMM 3 
3au4MineHa He T-onbKO-oTAenfleMbiM jio6oBbiM Teruio3aii4wrHbiM sKpanowi 4, 
KOTopwii Hwieer oBanbHyio cfc>opMy a npoeKMMM Ha nnocKOCtb, 
nepneHAMKyfi*PHyK) fipoAonbHow ocm, ho m aapofliiHaMMMecKHMM 
iMMTKaMM 7, KOTopbie OTAenaio-pCH nocne topmo>k€HM51 e aTMoc<$epe, a 
CTa6vifiM3aTopbi 3-pa3eopaMnsaioTCfi npw tiomolmm MexaHM3Mas6. 

TaKwe >Ke aapoflWHaMviMecKwe ihmtkm mo>kho npuMeHMTb Ha 
KpbinaTbix KA -co cno>K@HHbiMM KpbinbflMM, XBOCTOBafi MacTb Kopnyca 
KOTopbix awiecTe co cTa6 nn w3aTopa m m h KpbinbSRMM 3aii4wuteHa no6oBbiM 
T-enjT03au4*»THbiM dKpaHOM, MiwieKDiMMM OBanbHyio 4>opMy b npoeKLiwM Ha 
nnocKOCTb, nepneHAMKynapHyio npoAonbHOM ocm. 

TaioK© KaK npw CG3AaHMi/i KA KancynbHoro Tuna, y KOTopbix 
wcnonb30sanacb KOH^wrypaunfl Kopnyca, eocTOftBLuafl M3 wecKonbKMX 
ceK^MM, viwieKMJuwx 4>opwiy Ten BpauieHMa <e bmao ycsMeHHoro ROHyca m 
MUfinHApa), TaKan^opM 3 Jwnnercfi TaioKe bo3mo>khom ah* npeA/iapaeivjbix 
KA c necyu4MM Kopnycowi m co cKnaAbisaioiMiiMMcn KpbinbflMM w/vinn 
cTa6viriM3aTopaMM. 3to MO>KeT 6biTb AOCTWHyro BbfoopoM -(fcopMbi w 
KomfcMrypatiMM aapoAMHawnMecKHX immtkob, o5pa3yK>mnx KOHMHecKyio 
noBepxHOCTb epameHMH (4>wr. 13). 

TaKMAfl o5pa3owi, npeAnaraewibiM KA bo bcox ero Bapwanrax 
0Ka3biBaeTC5i 3au4MU4eHHbiM. ^ -pS3ynbTaTe, Hapywnaa oobnoHKa wopnyca 
KA, a TaioKe KObinbfl m CTa6Mnn3aTopbi MoryT =6biTb ewnonneHbi M3 
TennocTOMkMx cnnaBOB, He Tpeoyiomvix AonoriHMTenbHOM Tenno3au4MTbi. 



34 

npti 3tom XBocToeaa nacTb Kopnyca, -BKmoMaa Kpunba m cTa6vinn3aTopbi, 
3au4MU4€Ha ot Hawoonee Tawenbix aspoflMHaMMMecKMX vi rennoebix 
Harpy30K, a TaioKe cnyMartHbix noepe^eHMw KaK npw BbiBCfle Ma -opSvrry 

Ha PH, T3K M npM TOpMO>R©HMM B aTMOC<£epe. 0C06eHH0 344>eKTM8HOM 

TaKan 3au4MTa MO>KeT-OKa3aTbCfl npn-B03BpameHi/w i KpbinaToro annapaja* 
3eMHyio aTMOc4>epy co *TopoM KOCwiMnecKOW cKopocTbio nocne 
Me>KnnaHeTHbix nyretuecTBMii. 

-OTAe/ifieMbiM noooBoii Tenno3atHMTHbift SKpaH nanner-cn anewiei-iTOM 
<>AHopa30Boro Mcnonb30BaHvm, nosTOMy-ero Tenno3au4WTa MoweT 15biTb, 
ManpMMep, 3<£4>eKTMBHOfo aormLiwoHHoro ™na. AappAi/iHaMMMecKHe 
U4MTKM, Hecymwe ropa3fto MeHbwyK) Tennoeyio warpy3Ky, Moiyr 
i/i3roTaBJiMBaTbCfl «M3 >KapocTowKwx MaT-epwanoB. 
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USA, 1981. MwieeTCfl eoKpameHHbiw pyccKi/iw nepeBOA Space 
Shuttte. 

4. 100 paCCKa30B -O -CTblKOBKe, " -B. CbipOMflTHMKOB, M. 
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5. The History of the National Space Transportation System, O. R 
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1. -MworopasoebiM KocMi/NecKi/ifi annapaT, coaepwami/ii/i Kopnyc c 
KpbinbflMi/i Wvini/i cTa6vinM3aTopaMM, oTJinnaiotMUMCfl Tewi, mto Ha Topue 
xeocTOBow MacTt/i Kopnyca ycxaHoeneH oTAerme mw m noSoeow 
Tenno3a-U4ViTHbiM anpaH, a cicnaAbiaaioiMMecfl Kpbiribfl i/i/wni/i 
CTa6nnM3aTopbi"CHa6>K€Hbi MexaH 1/13 Ma Ml/1 AJifl MX-pa3eepTbiBaHMfi. 

2. MHoropa308biM KocMi/iMecKi/iM annapaT, no n. 1, OTni/iMaiobui/iwc* 
T€M, mto OTAenneMbiM Jio6oeow Ten/io3au4viTHbi$i 3KpaH, 3aKpbieaKHi4i/M 
<:KfiaAbi8aiou4iAecfi Kpbiribfi i/i/i/wii/i CTa6nnn3aTopbi w. ^pyrwe aneMeHTbi 
Kopnyca, i/iMeeT oaaribHyio <$)opMy a npoeKMi/ii/i Ha nnocKOCTb, 
nepneHflUKyn^pHyio npoflonbHovi och, 

3. MHOfopa3oebii?i kocmmmcckum annapaT no n. 1 w 2, OTnunaioini/iMCfl 

T6M, MTO OOKOSbie nOBepXHOCTM X80CT0B0M M3CTI/I KOpnyca C KpblJlbflMl/l 

i/i/i/mi/i cTaownt/i3aTopaMi/i 3aKpbiTbi OTflejipeMbiMM aapoAHHaMUMecKWMn 

IMMTKaMVI. 



<$opMyna 




4. MHoropa3G8biM KOCMvmecKUM annapaT no n. 1, 2 ui 3, 
OTnwMaioini/iMoa tsm, mto a3poAMHaMnqecKwe U4MTKM o6pa3yrc»T 
KOHnnecKyio noeepxHOCTb. 



MHoropa3osb<w KocMvmecKMfi annapaT {aHanor) 




<j>i/h\ 1. Kancyna ,,-MepKypvivi 



MHoropa30BbiPi KOCMMMecKUM annapaT (aHanor) 



fonoBHafl y#apHaa aoriHa 




MHoropa30BfciM KocMwnecKMii annapaT (aHanor) 




US -HW3KOTeMnepaTypHbre nnuTKi/i 
f -sbicoKOTeMnepaTypHbie fuimtkm 




<$kh3. Oneiric 4AJarrn 
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4VlHOPopa30Bbiw KOCMUMecKMW annapaT (anafior) 




<t>vir.4. ^cc^efloeaTe/ibCKvii^ KA X-23A Tuna Hecy^wpi Kopnyc 



MHoropa30BHi7i KOCMnnecKUM annapaT (npoTOTi/in) 




4>wt."5. TMfia Mecyti4wvi Kopnyc c pa3©opaMMBa>oU4WMncA KpbinbflMM 



MHoroD£30Bbi£i -KOCM \a m 8 ck ii m annapaT 

A 




-0>wr.7 



MNoropa30SfeiPi KOCMi^ecKVtvi annapaT 

Hi 




<Dnr. 9 



Mttoropa306bifi KocMvmecKMM annapar 



A (lmmtk-h 7 chhtw) 




MHoropa306biw kocmvim€CkmR annapaT 

A (U4MTKM 7 CHflTfel) 




Pe<£>epaT 

■M3o6peT€HMe othoci/itc* k KOCMMHecKow o6nacTM "vexHWKW, a 
mm€Hho, k MHoropa30»WM KOCMVtMecKMM -anoapaT-aM (KA). 

npeflfio^eH MHonopa30&bw KOCMUMecKMM annapaT, coAepwamnw 
Kopnyc c KpwnbflM-n Wnnn CTa6vmvi3aTopaMvi, oTni/iMaioiuMMCfi tgm, hto Ha 
TopLte X8OCTOB0M Mac™ Kopnyca ycT-aHoeneH OTAejiaeivibiPi no6oeoui 
T«nj-i03au4WTHtiw 3KpaH, a CKfiaAbiBaioini/recfl Kpbirib* vi/wnn 
CTa6wnvi3aTopbi CHa6>neHfai MexaHM3MaMM flrifi i/ixpa3&epTbmaHHfl. 

Safla^w M3o5peTeHM5i asu^e-pca oAHospeMeHHoe otjecneseHvie Kan 
AocTaTo^HO 5ofibiuoro aapoAWHaMi/mecKoro KaMecxea, Tax 1/1 
3au4ui4neHHOCTn KA ot aapofli/iHaMviMecKi/ix m ■rermoebix narpy30K npn 
TopMO>Kei-MW e aTMO<x£epe fipn ^OAbiunx ■GsepxsayKoebix cKopocT*x npw 
MMHMManbHbix Maccosbix vi MarepvianbHbix saTpaTax, eKnioHan saTpaTbi 
na MemnoneiHoe oScnywweaHMe. 
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